spatial cues before targets, and compare valid-cue trials to invalid-cue trials. The valid/invalid 23 contrast results in a relative behavioural or physiological difference that is generally 24 interpreted as a benefit of attention orientation. However, growing evidence suggests that 25 inhibitory control of response is closely involved in this kind of protocol that requires the 26 subjects to withhold automatic responses to cues, probably biasing behavioural and 27 physiological baselines. 28
Here, we use two experiments in order to disentangle inhibitory control of automatic 29 responses from orienting of visuospatial attention in a saccadic reaction time task in humans: 30 a variant of the classical cue-target detection task and a sustained visuospatial attentional task. 31 Surprisingly, when referring to a simple target detection task in which there is no need to 32 refrain from reacting in order to avoid inappropriate responses, we find no consistent evidence 33 of facilitation of target detection at the attended location. Instead, we observe a cost at the 34 unattended location. Departing from the classical view, our results suggest that RT measures 35 of visuospatial attention probably relies on the attenuation of elementary processes involved 36 in visual target detection and saccade initiation away from the attended location, rather than 37 on facilitation at the attended location. This highlights the need to use proper control 38 conditions in experimental designs in order to disambiguate relative from absolute cueing 39 benefits on target detection reaction times, both in psychophysical and neurophysiological 40 studies. 41
Introduction

46
One attribute of the selective attention system is its capacity to select a part of the 47 inhibitory control relies not only on post-cue responsive mechanisms, but also on pre-cue 95 proactive mechanisms that depend on the subject's expectations of the trial structure (Jaffard 96 consequence of this is that these proactive mechanisms influence the neutral cue condition, 98 whenever one is setup to measure attentional effects, leading to possible misinterpretations of 99 classical behavioural outcomes (Fig. 1, Jaffard et al., 2007) . The extent to which disregarding 100 proactive inhibitory control of response affects our current interpretation of orienting effects 101 in spatial cueing paradigms remains unknown. In order to infer whether target detection as 102 such is improved by attentional orienting, cued RT need to be compared to RT obtained in a 103 simple target detection task, i.e., in the absence of any cue presentation. 104
Here we report the results of two experiments in which we test whether orienting 105 attention leads to faster target detection as compared to a simple target detection task. In the 106 main experiment, the effect of visuospatial attention orientation is assessed in a saccadic RT 107 task using spatially predictive cues and visual targets. In a control experiment, visuospatial 108 attention is oriented in a sustained fashion free from potential confounds by the effects of 109 proactive inhibitory control over automatic responses to cues. In both experiments, cues and 110 targets are purposefully highly salient, in order to avoid confounding contrast sensitivity or 111 visual acuity effects known to take place under more stringent saliency conditions. Departing 112 from previous interpretations, we find no consistent evidence of facilitation by a spatial cue 113 nor following sustained attentional orienting at the attended location, with respect to a proper 114 control condition (simple target detection task) in which there is no need to refrain from 115 reacting in order to avoid inappropriate responses. Instead, we describe a consistent cost at the 116 unattended location. In this experiment, we use a saccadic cued target detection task. We favoured saccadic 121 eye movements over other behavioural tasks because they are known to tightly index the 122 displacements of visual attention when overt responses to stimuli are allowed (Posner, 1980) . 123
In addition, they are also very likely to involve inhibitory control of automatic responses to 124 cues (e.g., Ballanger 
Research. 133
Apparatus 134
The subjects were seated in a darkened room in front of a panel set at 50cm from their 135 eyes. Their heads were fixed using a chinrest to maintain the viewing distance and stabilize 136 the head. The panel was equipped with white light-emitting diodes (LEDs -Ø5mm, 137 8800mcd). One LED was placed at the centre of the panel and set at the subject's eye level 138 After a training session of 30 trials, the subjects performed seven blocks of trials as 165 follows: 1 pure-block, 5 mixed-blocks, 1 pure-block (Fig. 2) . The pure-blocks contained only 166 uncued trials (a control condition for which no proactive inhibitory control is required, 100 167 trials). providing that the velocity of the eye exceeded 10° s -1 , remained continuously above that 183 value for at least 10 ms and subsequently exceeded 35° s -1 (e.g., Boulinguez et al., 2001) . 184
Only trials with saccades in the desired direction and latencies over 130ms were included in 185 the latency analyses (0 to 4.6% were excluded, ensuring reliable RT analysis). 186
In accordance with our previous studies, we found that saccadic RT distributions were 187 not suitable for using the mean as a measure of the distribution's central tendency because 188 they were not found to be Gaussian. Not surprisingly, the best fit was obtained with the ex-189
Gaussian density function (Ratcliff, 1979 (mean: 0.54%). Not surprisingly, these conditions correspond to spatially cued trials in which 213 the single cue could be mistaken for a target: valid-cue, SOA 300 (4.6%, ps<.001); valid-cue, 214 SOA 500 (2.42%, ps<.05) and invalid-cue, SOA 500 (4.28%, ps<.001).
Group results showed a significant interaction of Cue Condition and CTOA 217 (F(8,136)=16.5, p<.001), revealing several major outcomes. First, we observed a strong 218 baseline shift effect: the saccadic RT for no-cue trials was much larger in the mixed- (Fig.4,  219 black circles) than in the pure-block design (Fig.4 black squares) regardless of CTOA 220 (respective means: 325 vs. 215ms, ps<.001). We also reproduced the paradoxical and 221 controversial "warning" or "alerting" effect: At CTOA 100, the saccadic RT for neutral-cue 222 trials (Fig.4 , blue circles) were larger than saccadic RT for no-cue trials in the pure-block 223 design (Fig4., black squares; 315 vs. 217ms, p<.001), but were not different from saccadic RT 224 for no-cue trials in the mixed-block design (Fig.4 , black circles; 319 vs. 320ms, p>.6). The 225 reverse pattern was observed for CTOA 300 and CTOA 500, where saccadic RT for neutral-226 cue trials were not different from saccadic RT for no-cue trials in the pure-block design 227 (CTOA 300: 222 vs. 212ms, p>.36; CTOA 500: 221 vs. 213ms, p>.43) but were shorter than 228 saccadic RT for no-cue trials in the mixed-block design (CTOA 300: 222 vs. 322ms, p<.001; 229 CTOA 500: 221 vs. 334ms, p<.001). 230
Second, we found consistent shorter saccadic RT for Valid (Fig.4 , green circles) than 231
Invalid trials (Fig.4, red Neutral-cue (Fig.4, blue circles) and No-cue pure-block (Fig.4, black Here, we reproduce the classical observation that a spatial cue induces a consistent 246 orienting effect as saccadic RT are shorter for Valid than for Invalid trials. However, and 247 departing from commonly accepted interpretations of this effect, we find that the presentation 248 of a valid spatial cue never shortens saccadic RT to subsequent targets with respect to a pure 249 target detection condition in which no information is provided in advance (no-cue pure-block, 250 Fig.1 and 4) . As a result, it seems unlikely that the mechanisms of attentional modulation 251 subserving visuospatial orienting, as assessed with RT, act exclusively by facilitating the 252 elementary processes involved in visual target detection and saccade initiation at the attended 253 location. 254
Rather, our interpretation is that the main effect of a cue is to release the proactive 255 inhibitory control and, hence, cancel the "upward" RT biases for cue-target delay beyond 256 300ms (Fig.1) . Interestingly, for such cue-target delays, we find identical RT for both valid-257 cue trials, neutral-cue trials, and no-cue pure-block trials. This pattern of results strongly 258 suggests that cue presentation, whether it is predictive of target location or not, allows 259 switching from controlled inhibition of eye movement initiation to automatic reactive 260 saccadic behaviour, in the absence of any additional gain specifically attributable to 261 attentional orientation. As a result, and most interestingly, the longer RT observed for invalid-262 cue trials at cue target delays beyond 300 ms probably correspond to an attenuation of the 263 elementary processes involved in visual target detection and/or saccade replanning towards 264 the unattended location. In other words, orienting visuospatial attention would generate no 265 benefit at attended locations lasting more than 100 ms, neither at sensory nor motor levels.
Whether costs at unattended location more likely results from sensory or oculomotor 267
processes cannot be determined on the basis of these data. Alternatively, it could be that the 268 release of proactive inhibition is a spatial function which gets facilitated at the cued location. Unfortunately, most available studies do not fulfil this requirement. These considerations 370 revive some forgotten as well as current controversies on which our data may shed light. For 371 example, early behavioural investigations have tested top-down spatial orienting by 372 manipulating the probability of the spatial position of a target within pure-block designs 373 (Mertens, 1956; Mowrer, 1941) . In agreement with the present results, they failed to obtain 374 orienting benefits. 375
Physiological baselines. As a correlate, our observations also highlight the importance 376 of referring neurophysiological or imaging neuronal modulations to a baseline which is free 377 from potential confounds such as proactive inhibition of action, and call for the reassessment 378 of the theoretical framework used to interpret attentional modulation of visual processing. hence, allows automatic responses to subsequent stimuli. Conversely, when the target is not 548 preceded by a warning signal, proactive inhibitory control is maximum at target occurrence 549 (no-cue trials, mixed-block design). The time required to identify the target and then release 550 inhibition accounts for the dramatic increase in RT observed in this condition with respect to 551 pure-block, no-cue trials, a condition in which only targets are presented and for which no 552 proactive inhibitory control is required. Bottom panel, effect of block structure on RT as a 553 function of cue-to-target asynchrony (CTOA). Cueing methods typically use a standard 554 mixed-block design, where cue-and no-cue trials are intermixed in the same block. Such a 555 paradigm provides shorter RT in the cue (•) than in the no-cue trials (○) at cue-target delays 556 superior or equal to 300 ms. This behavioural difference has been attributed to an attentional 557 benefit taking the form of a brief surge of arousal triggered by the neutral cue. This temporal 558 benefit defines the so-called "warning" or "alerting" effect (solid black curve). However, this 559 effect vanishes when referring cued trials to a control condition which does not require 560 prevention of automatic responses to cues (no-cue trials performed in a pure-block design -◊). 561
Proactive inhibitory control fully accounts for the significant difference observed between the 562 RT baselines of the two designs (○ vs. ◊ no-cue trials). 
